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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device generating a delay signal having 
an easily controllable optimal delay value. 
SOLUTION: The semiconductor device 110 comprises 
an inverter 39 outputting an input signal IN while 
delaying it by a set delay time, and a section 26 for 
controlling the delay time wherein the inverter 
comprises a first transistor 38 having source connected 
with a high potential side power supply, and a second 
transistor 37a having source connected with a low 
potential side power supply. The control section controls 
the delay time to be determined based on the 
characteristics of any one of first or second transistor. 
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a) ©bv>'X77-y-h (2 0 5, 2 0 6) 
J^KOnf-^^l/b^^X^ (4 4) t, ^©n^+ 
(4 4) tttK%%p?*&VY7y 
(4 2) t^m, ±En^^*;l/b7>'7X^ 
(4 4) fcttUfc*>«« C-fe/MBt) (I d) #»ft 
**5fcSS?ftTV^* (•fe;M|«o*-^-) e ±IB 
(3 9) ©7;l/77 7h7>v ! X^ (3 8) 

ttt, ±enms (2 6) ©p^^^h^^x^ 
(42) tcom-hvyv^-mzmmz, 

^^frVyyVTs* (4 1) tfSMfcSftTV^o 
[003 1] 

[%W©Ha©Jgfi8] ttT, ^ftS®%#fl|LT, *l§ 



(6) 
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[0032] imtmmiz, ^^'j^h^t-^^m 

ZmfcyyttZt (3 y 4 5 > ) 
[0 0 3 3] 06 (b) fi, fie*HRO^€y-b;l/l 0 10 

ti, n ^+ h 5>^x h 5 > X7 r-^ 
- b 2 0 5 , 2 0 6 7\ ^(omim-hif^ §o 

[00 34] 136 (a), (b) It ^€'J WW 
1 0 0©**y-fe;M OOa©@B09*iSl/tV3o H 
6 (a) , (b) fcS^nS^ty-fe/H OOafct % 
*-*©«JjM3o 06 (b) {c^nS<fc^}C, * 
ty-toH OOatt 2O©pf-f*;PM0S 
X#2 0K 2 0 2£, 4O©n?-ir*/PM0S h5V 
-7X^2 0 3, 2 0 4, 2 0 5, 2 0 6 20 

So 

[0 0 3 5] nft^MOS ^^7X^2 0 3, 2 
0 4t4 % flUBfi^fh^^X^-e&So pf-**;l/M0 
S 7 7'X £ 2 0 1 , 2 0 2 tt, 'If h V >i?7> 
?2 0 3, 2 0 4fcftt3ft^h7>7X?T?&3 (# 
fc*7*9re&5) o p?-+*;l>M0S h777*X?2 

ok 2 o 2 tt, 88R*?K:fW.*z: fcffT*t* 0 pf- 

**M10S h777X#2 0 1, 2 0 2t, n^-t* 
7I/M0S f^>v>X£2 0 3, 2 0 4(i, 2#7M7/ < ? 

~$mtfrctmimmi£tik7 v v -fy^y -fm 30 

[0 0 3 6] n^**/bM0S h57~7X#2 0 5, 2 
0 6 fck, 7- H«©«EEU^;l/ (* € 'J Mifl bm I 
N) fcjSDT, fifS<S#f777X?2 0 3, 2 0 4t 
\£y YWttb t , /b t ©m #K*fr3 hv7X7 
(77-feXh77^X:$0 -FfeSo h57X 
7r-y-b 2 0 5, 2 0 6<D|^f\ )!t'J»10 
0a©iAffft$4, tC-p, h97X77-y-b2 
0 5, 2 0 6 0>mh*TJ WH 1 1 0 KERStfT 
V>3 0 40 
[0 0 3 7] *H«J#ll?fflV^rV 1 1 0© 

Hit**. Hlt^t<fc5fcx rVW 
^*y-tr;H 0 0 aOnf-+*rt/0h7 
7X77-^-1- 2 0 5, 2 0 6fcBi:j£K©n?-** 

9t>mmmmnz>tt$>ic cn^msvo^yA 

CCT*, h»2 5fi, ^t'JWWlO 

o©e-yb«bt,/bt ©itsft^sifesnfcjffii* 

#Sfeft©t>©T*&5o 50 
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[0 0 3 8] >A-?3 9ti, nf-y^/H^^X 
£3 7 at, *©n^+*;Phv>^X^3 7 attt* 
tfLSMWl&fi^frtiSfcfc© pf-**;!/ H5ys?X 
^3 8 4:K«fc»)*ja*n«o n^*;I/b77-7X2 3 
7afi, h7 7X77~y-h2 0 5fc*©}gRffBi; 
£^nSdi:T\ «'Wl0 0a«)|* (#tt) 
^©$£, n^*;!^77-7X7 3 7 atK^-TSo 
y-tr/H 0 0 a©|g/j (fttt) ©feT 6ot ■ $U 
*©S£nf-+iM'b7>$?X*3 7afc:RI** 

So 

[0 0 3 9] CC-e, pf-¥*;l/h777'X#3 8©b6 
tl<Dtft>-o% • mhi>\ r^WSSSl 1 0©M:f£ 
itSi, -tr7X777l 1 3©7?f**5>7 Ofe 
7X777-T *-7;WI*ISE) £ft5t&&©i;:-r§<: 

57-7X* 3 8 ©B»2l*7V WSHBllB 2 6 -pMfp 
pT^*/l/h57-7X#3 8©#tt©ffe> 

fct/tW&„ 

[0 0 4 0] r-f WIWHB2 6©^3©pf-V*;l/ 
h775>'X*4 2t, gf2©p^iM/h77-7X#4 

4l"f9m&&2 6©^3©p^-¥^;Ph7>> ? X^4 
2fc3r£tl« d) *«Wo cinKctf), SB 

2©p^-+*;I/h5>^x*4 lfc, ±IB3fSWK4:H 
i:«©«K (±IB^ 2 © p h 5 >^7X ^ 4 1 © 

Wttfcft&&v«il) 5bm, ±IE^2©p^^*;V 
h9>> 5 X^4 l©#tt^3in*<*S 0 eUlfcAt), 
-fy^-^ 3 9^x^7f->^-r^Bft(if 
I dim, ±!B^2© P ^-v^;l/h7>^X5 4 16 
ptV&ls Yyyi?X2 3 8 ©#ffif 5ot • $tt 
£6541^1/^081 l 0*«Sti5 o 

[004 1] t*tj-s, tywbbi i om 

>X 7 y — 5*- b 2 0 5 i: R D^tt© n f - 1 b 7 > 
i/'X ^ 3 7 a , 4 4 ©fttt©#tf gtl5 C t fc ft *> , ^ 
t'JWlOOa ©f#tt©*S«KW«nfer 4 WES 

1 1 0*|gfit5Ci:*''etSo h^>X7r-y-h 

2 0 5©#ttA«Lfcl^tfeoT ! E., nf-f*/^ 
7>i^X^ 3 7 a, 4 4 ©ItttA^U < »-T§o Ctl 

rV 1 0©a®W*IE*fc, ^^e 

y-b;n o o a©iffibHfP^ yt'jww 1 o 
0) fc&fe-tiS5z:i:tf-e*3o 
[0 0 4 2] ^V^-^3 9i&*jStSn^ir^;l/h7 
>^X^3 7a{i, ^ty-fe;H 0 0 a©h^>X7r 
-y- h 2 0 5 t^- hS, y- h^^D^t^ 
*2nrv»«. rV WMiHUKS 26©fg2©nf-¥* 
;l/h7>^X^4 4t>, ^*U-fe;H 00a©h9>X 
7r-y-h2 0 5fcHC««t««*nTV^o H2 
©n^+^;l/h5>v ! XX4 4©y-ffctt, Mif'tff 
(Vcc) ««8BKSn, l2©nft^H7>^^ 
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4 4ti, nttymtztix, ttvrn (*7«© 

I dftWrtVSa ^2©nf-**;l>F97'7X#4 4 

it, b7>X77—7-F 2 o 5 kPJCMre;&3fr 
6, */HM I d -tr/P 10 0a tftti^WlE 
kHC-efeSo ^U-fe/H 0 0 a©h7>X77-'7 s 
- F 2 o 5 ©#tt©^fci;:# v\ ^'Jt;H0 0at 

[0 0 4 3] c©-t2;I/H^t G*>fRffi) I d tfr-f 10 
2 6 ©£ 3 © p?-**;P F 7>7X£ 4 2 fc« 

n§o fg3©p7-¥*7Uh^>7x#4 2k©|gT\ * 

X£4 KCt, •b/MKtl dtfWl5„ Cftfc.fcO, I' 
>/*-*3 9fc, p*4r*/l'F775>X*3 8©1fttfc 

1 1 OlCfcOfifrSilSiS^cHu j^y-fejH 00a 

[0 0 4 4] *fc, H2*«!8l/T, *H»$l©¥-$ 
ttlB1IBIH©^f*=iffi*S»fl-r5o 20 

[0 0 4 5] H2fi> H$5$©SRAM (Static 
Random Access Memory) 01®© 
LT^S„ SRAM05&&, **U-fe;l/7 
WlOOk, X?S7FbX^y77l 0 1 k, Y&7 
FbX/Vy77 1 0 2 k, >7Vy?Ay77 1 0 3 k, 
^ h^^-7;W#a5 l 0 4 k, x&7 FbX7<y? 
gfll0 5k, Y^7FbX7>y7Sin 0 6 k, a-r3 
-#1 0 7 k, *7Lf3-^l 0 8k, U-FMM 
10 9k, TV WHRl 1 0k, /*y7r 111k, 
*5AX'fyf*J:tf:/U^+*-S>*l 1 2 k, -te^X 30 
7>7l 1 3 k, 9-fM?77 1 1 4 k, 1/05? 
7SIU 1 5k«tTl^„ 

[0 0 4 6] ^VWWlOOEti, ^fj-fe;!/ 

(H6 (a) fc<fctf (b) ©If^l 0 0a#!S) A^b 
y^XtffcEKSftTVSo X£7Fl/X/<v7r 1 0 
lfctt, X&©7FUX^Ax0-itfA#3ftSo 
Y^7FbX^>y77 1 02ttt, Y^©7FbX<I*§ 
AyO-j#A#£ftSo XfS, Y^7FUXA>y77 
10 1, 1 0 2 {J, ^ft^ftA73l7cX£©7FbXM 
^Ax0-i, Y3£©7FUX#€Ay 0-j£, JHf 40 

^Ax0-i fcitf Y3R©7 FbXM^A y o - J fcj: 
D, «!)WW1 0 0©**y-tr;H 0 0 asm 

[0 0 4 7] 5>f M*-7VHiJ«l 0 4fcfi, 
U-fe/H 0 0 a'\©r-**#ft*i:* ; ey-feJM 0 0 
a 5. ©r— #Htti L£SW* 5 5 -f h *-7 >fi!^ 

©tftfj^ttx 54*^^77 1 l 4feJ;tf I/05v 
f-g&l 1 5Ktfl*2tlSo 7^F^^y«l 0 50 
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4fcAyi£ft5M©7-f b-f *-7;HWWEli, U- 

[004 8] ±fgX^©7 F b-X#*t A xO-iii, X 
&7FbX/ i !«y77 1 0 1 fcigT, X^7FPX7>y7 
Si 0 5K5yf-«tU ^7^77 1 0 3%^fc 
^7 C L K fc j&S LT, D~r n-df l o 7 1 
ffi/l£ft3„ O-f^-^l 0 77Ji, X^©7FbX 
fiPfA x 0 - i fffa- F«n«o ±EY^©7 FPX 
IPJAyO-jti, Y&7FbX/Vy77 1 0 2%« 
T, Y&7FbX7y78|U 0 6fc777£ft, ^n>y 
^777 1 0 3*«fc^O7vIfCLKtMb 
T, *7Af3-^l 0 8fcffl*?tlS o *7Afn- 
2"l 0 87Hi, Yl£©7 FUafc^A y 0 - j i'fa- 

Fsns 0 

[0 0 4 9] ra-KStlftX, Y2&©7 Fl/Xfl^k: 
S^VT, ^t'JWWl 0 0©^*yH2;H 0 0 
a««iR?n«o MJWdtyWlO 0 afr 
BftWHStlfciiitHLT^* (RB, /RB) (i, iiy 
i>X^>y7l 1 If^SRB, /RBfcfil 

[0 0 5 0] /<y77l 1 Hi, rVWiHgl 1 Ofr 

OUTfc«»©-fe7X777l 1 3%B»-rsfc»©F 

•? Mm ( 7 7fM5> 7^^f€^) s e s&at 

So 

[0 0 5 1] ■b>7>7>'7l 1 3fct /W77 1 1 1 *» 

T, -i^-llRB, /RB©Hffibr-^ (RB, /R 
B) *7-y7t§o -fe>X7>7l 1 3{cA*f*tifcl 
WLr-^RB, /RBli, *S?nTi8fgffl#SA 
N, SAP (H3#fi) k^nT, I/07-yf-g|5l 1 

[0052] r-r u-nae 1 1 okx 

OffftSnTV'So ^n-y ^fg^C L K*^n>y 
^^7 77 10 3 *gT 'J - KffifW 1 0 9 A^rf b 
1 OfclN^fcUTBJ^nSfcf©^ 5 
^€'JWWl0 0©^t'J-lr;H00a 

^, ^D-y^^CLK^y-F»g|31 0 9*»6tfi* 
^nSSTfO^pffltt^ X, Y^©7FPXfl^Ax0- 
i, AyO-j X, Y£7FPX/<<y77 

10 1, 1 0 2, feitfX, Y7FbX5-y7g|5l 0 
5, 1 0 6^gT, 0 7, yj^Ar'n- 

^"108 Wfn- FS«re7tS S"e©r n - F^fffl 

[0 0 5 3] U"<©^1 1 0«, 'J-FWl 0 
1 0kX!S&£tiZW&m (I Nfl»*A*UT*»6 
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ouT«wffirtsn*s*©i6» «, ±B«R«n 

ft/tU^H OOafrSOfStHLr-^RB, /RB 

8* * ^ 5 > ^ 7 y fcft ©-fe >X 7 >7V *- 

[0054] 03 (a) tt, 77flt>X7>yi 1 10 
3©M!|£^LTl^o 03 (b) ti % -fe>7,7>7° 
l l SfcXHJA^ti^fll^lfflWWHtftSUTV^o 
03 (a) feitf (b) fc*;Sn3*$fc, -fe^X7> 
71 l 3fi, ^X7>7V*-7*;WI*f S Efcj£#L 

RB, /RB (fmW-R B, /RB±©l!ffibr-« 

[0 0 5 5] ■fe>'X7>7l 1 3tt, -fe>X7>7°l 1 

3 lcA£2ftft^x7y:/^-7";WI^ s EAW 
tt!©i:tfc, HtBbr-^RB, /RB^7-yfL 20 
T, ^©lttibr-£RB, /RBO»/|^*JS(iL 
T, ii*g{|P§SAN, SAP*£*U HtfjtSo ±12 
fcfci^T, ^>x7^:/^*-:/;l/M^SE{c^f ft§ 
SKE**^**©*^ WHIS1 1 01?ife*o 
[0 0 5 6] 04 (a) tt x r-Yl^glSl 1 0©iaK 
M^LTV^o 04 (a) tt, 0l£l¥«C*Lft& 
©■p&3„ 04 (a) 01£S&D, 

[0 0 5 7] E34 (a) fc^tJ^KU rVWlilKl 

1 0 14, k <@©a@-7"D >y £ 2 4 1 OOf-f l/^W 30 

— fe/ltfn 7^27 *#t*.TV5o 
[0 0 5 8] 04 (b) it, 04 (a) ©lE^tty^ 

2 4©«U***LT^3o 04 (b) JC^T^fC, # 
5— fe;l/7*Dy£2 7 It, nfi©^5-^D-tr;l/3 7 

mffl©#lKMM££ftft^-^ll-tr;P3 
7 £^Si«ii2ftft#f$£2ftTi^o ^5-^* 
«J-te;I/3 71*, 07 (a) **tf (b) K^tXoK, 

±E©m«©*^«JHcH^nft U tol/ 40 

3 7 Onf-Vfyl'YJyPZZ (07 (a) 43<J;tf 
(b) ©ftl§3 7 aKfiSI-Sb^v/^) fc(*RF# 
3 7 btftfSftT, ±3B©nffl©^5-^tU>b;l/3 7 
©nf-v*;l/h7>^X^3 7 ai:KB!l«nSo 

[0 0 5 9] W£7u»j>?2 4m 

/i/^^b^^x^LT, ±s2©nf-**;i/h5:y 

$>X*3 7 atfffi^&nSo -T>^-*3 9©7>7y 

«K>^-*3 9fi, SV»fc, 50 
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Hg2 5-tfS8K*nT^So 
[0060] VBWMV/*-#3 9&m$tfr&. n^-F 

3 8©Wfft©?-H;:fJ, ^UMfflUIH? ChfE 

y-FWWfi o 9^e©ta/j#^) i mkhzti 

[0 0 6 1] ^•tUHaitmiNti, M$Lftl*), 
X, Y&©£7FU;Ml^Ax0-i, AyO-j^r 
«'JWWl0 0©^'Jt;H0 

oa (©7- fh) ffwren* mmztis) t% 

©flWfc, *©^W5>^t*VT^fli'ea6S (06 
(a) fcitf (b) ©IPf IN#M) c **m&lM 

mmt, mm^y^-zzBtDZftznizx*), m 
t&mztix, ^y^ryf4^-f)imsE^ 

JStSfci&OOinWfcl/C, HJASWo 
[0 0 6 2] rV W0SS1 1 Ofc*t)tftfj;Sft30U 
TflPt (Jfcat>X7>/«-^S E) 

^^nsBfn (fv i^bb 1 1 Qfommm a, * 
^y-Wb-n oo©n»©^ ; eU'fe;n ooa©? 

U-fe/l/l 0 0 a©, MtiitBH (£v MgJtb t, /b 
tfcffiJ&D OS+mVO) HWffi (RB, /RB) tf£ 

[0 0 6 3] n1-\%)\/Yyy , JW$ 7 aii, jttU 
•fe7H 0 0 a©b7>X7 7'-y-l- 2 0 5 (nMOS 
YvyVW) t, H-©/^->©nM0Sh7>^ 
^*S»fflV>6tiTV»«. rVWHI?Sl l OfcfeV^T, 
^ ; EU-b;l' l 0 0 a©#tt©«'P>-o§ • ^iiA^©S$ 

[0 0 6 4] £l.X\ nf-V^;l/hv>^X^3 7 a 

a, Haa^^ap-e^ffl^nsnMos h?yvx# 

© n M 0 S h 9 >3?X ^ fcif<T, ^CWIifJ 
0, y-UB (W) ^S/h-pfeD, xiy-^>a;l/F«ffi 
V t ■tfm%mcWM-£ft?^%o 
[0 0 6 5] 04 (a) {C&wc, jBi7*Dy^2 4IC 
tt, 04 (b) fcwSft*#aW!*»fcB£Sftfe ^ 

■t^h^^X^ yt'JW 3 7b*^M?tlT 

[0 0 6 6] -fy^-^3 9<Dp=J- J r%)lhyy> ! X$ 
3 8t(i, ^2©pf- J f^;l/h9>> f X^4 l^BSR* 
tiTV^o &2<Dp ! f- J r*)\'h'7yi?Z2 4, l k> rV 
WfiW@»2 6©^3©p^-¥^;l/h7>'> ,> X^4 2 

[0 0 6 7] 05 (a) tt, r-f WSWBK2 6©* 
^J^Lftfe©^So 7*-fW«IPH»2 6(i, ^ 
3©p^+^h^>> ? X^4 2£, ^2©nf-t*;b 
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hyyvxfi 4 4 fcft«i*.tv3 0 

[0 0 6 8] 05 (a) fcitfBU (a) IzjjktS;? 
®3©pf-^*;l>h7>vX£4 2(4, /-Fpg 

^^-SaaStlt^So ^©n^-^/PF^^X* 
4 4(4, ^€Dt;H 0 0a©nft^H7>X77 
-y-b2 0 5 (nf-+*;l'b7>'^X#3 7 a) fcflj 
DJfJttftW LTfc D , ±B h 5 >X7 T-y- h 2 0 5 

oTV^o 10 
[0 0 6 9] »2©n^+*/Uh5>^*4 4©^ 
htcfi, «««EVc ctfJSRSft (7-FNg) , !g 
2©n^*;Pb7>^X*4 4(C(4fElf, *:ft» 
(^Ufe/H 0 0a©b5>'7.7r-y-h2 0 5O 

■tm^tm-^mm i dtfanrvso H2©n?- 

^l/F^v^x^u 4 }c-te;Mtau dftWlSct 
T?, ^3C0pf-V*;l/h^>'> ? X^4 2t-®Kei d 

®®rc*h%ftt>, mzoypi-^^Yyy^^ a \\z 20 
(4, ^MKSl d^anSo ctifcj;*), pf-+*/l/h 

1 ©1f tt(C#: 5 & WgJWWU p f - * b 5 >s?x 

2 3 8 tSEnSWKtt, -^mbs I d 

5 tV W»@S 2 6 (7 - F p g ) t J: o TX 
2r^y?(c»£ftSo 

[0 0 7 0] 05 (b) (4, T4l"f$fflm&2 6<D% 
2©nf-+*;I/h7^X^4 4fcLTx 07 (a) , 

(b) fcjtf (c) (C^StlS^-^tU-fe/l^© 
n?-*ZA>V7y*JX#3 7 a^*0*Sfflffl*nrv 30 
SflMtwLT^So 05 (c) (4, rV 
60S20n7Hr*/VF7>^X#4 4i:LT> 08 

(a) , (b) (c) fcjfrartUS^-^U-fe 

71/ 3 7 E <D n f - 1 b 7 > £ 3 7 a SI'J 

[00 7 1] «'Jt;H00 a©ftft*IMH* 

MC&D, b9>X77-y-f- 2 0 5, 2 0 6(4*7 

7 U 7 7"7n >y 70S&2 0 1 , 2 0 2, 2 0 
3, 2 0 4(4, \£vhBMb t, /b t fr^ifStlT 40 
V^o lffibBft(4, tfyMtttb t, /b t(4, 7'J 
^-^SPl 1 2lzkt)^ibm&£ftfcMmc7V^ 
-SJSftTVS. **UI!HJLte£l Ntf/vfl/'Wfc 
b5>X77-y-b 2 0 5, 2 0 6*^>« 
7'J 7 7"7n 7701^2 0 1 , 2 0 2, 2 0 
3, 2 0 4 i;, If y F«ff b t , /b t i:#882n 
So 1Bffi^F7^X*2 0 3ff*>©Ji&, 
if >?X#2 0 3(4, b^>7x7r-y-h2 0 5 
ftfrLTtfyhigbt (©fe;V/-F7 1) fr5«** 
31* iMWk «fi«Jf b?>^X# 2 0 4 tt*7*»-e 50 



#12 001-84 77 5 
16 

fcSfcfceyMft/b t fctt«iHHbB , £C*v\ C© 
If >y M|#b t , /b t ©M*^(4, ±|5fl^HR B, 
/RB£ftl/rfmjLr-#RB, /RBtLT, -fey 

xrx/i i 3T?^te, «WB*n*« 

[0 0 7 2] 07 (a) , (b) (4, 04 (a) T**L 
fc^5-fe;b7*a>y*2 7fc#SnSnffl©^ , §-^ ; e 
U-fe;l/3 7©^Wtl^LTV^„ 07 (c) (4, 0 
7 Cb) Od-SA-PHSnfelffllC^flSHK^LT^ 

So 

[0 0 7 3] 06 (a), (b) fc*tfB7 (a) , 

(b) tc*t&5K, ^5-^ ; e';^3 7(4, mm 

t(4, ^fcU-te/l/ 10 0a fcHCfeO^fflV^tlSo * 
*"Jfe;M 0 0aOWtt*H[*ftlB»), 
;b3 7(cKBDi!2€Sfc:J&-e&3o 

[0 0 7 4] Hlfc<fctfH7 (b) K^t*5Kx -<> 
3 9 T*(4, ^$-**vfe;V3 7 ftSfigtS 6"D 
©h^>> ? X£©9^©l , 0©F^X77'-' f-h 

(2 0 5) ft, 7;l/#7>b7>^X2 (n^^;I/h 
yy'JT.H) 3 7 a i: bTfl§VW5„ ^S-y^U-fe 
;l/3 7T*(4, h7>X7r-y-h2 0 5 (3 7 a) ft 
4 Vi\-Z 3 9 ©7;F2'7 > h =7^7,9 1 LTffl 
feftfc, h7>X7r~y~b 2 0 5 (3 7 a) fcfctf 
5-b;l/y-F7 1 t^iRliJ©7-F8 l^ga^tlTV^ 

So 

[0 0 7 5] 08 (a) *J:ff (b) (4, 
■fe;l/3 7©^f!l^§^5-^ ; &Ufe;b3 7 E«g 
*Wcft^LTVSo 08 (c) (4, 08 (b) 
TfHSnftlKflC^flliHftft^UTV^,, 

[0 0 7 6] ^-^'JW3 7Em 
3 9 Qyffr9*) y hyy^JT,^ 3 7 a ©7- F 8 1 

gffifflssns o-ptta < , ffiKii f 7 > ^>"x * 2 0 3 

ftfl-LTSHfiSft'rvS. 1flB«#b7>'> ? X^2 0 3 
©y-Mc(4, «ffiVDD«P?n5 0 ?A>9*?yY 
vyVTsZZ 7 a©7-F8 lie, flHBfi^Fv^X 
^ 2 0 3tfm*tiTi^*§£k:&, ^©Sffl^HS^ 

n§^, 07 (b) ^j;tf (c) ©«t[sii;t?fe 

So 

[0 0 7 7] 01 0(4, f^WlBl 1 0©^1©H 
»«B*wtBW**o 01 0(4, M3ibfc01©«^ 
fcHK?*So 01714, W£7uv Z Z imWRtb 
§©(C?4LT, 0 1 0 T*(4, 4g©l®7°D y^24tf 
StJ6nTV^4 My/H39A~39D#i), 

[0 0 7 8] 01 OtfeV^T, P^^*;1/M0S h7> 

^ p 1 ~ p 9 my* % t * t, * >wmms 
navies:, PMos^^*;Fb9>^x^p i~p 
9©^n j fn©h7>v ! x^-9-'i'x (*>ftaD ©w^ 

(4, ttTO«!:5tSft5. 

PI (=P 2 = P 3 = P 4 = P9) <P5 (=P6 = P 
7 = P8) . 

[0 0 7 9] 09(4, 01 OiC^LfcT-fU-fmf&l 1 
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1 OfC/KTJ;^ r-f U^BBU 1 Ofcfc, Wifny 

*2Aifi48t (k=4) sitentvso 4H©«®7" 

D<y £ 2 4 IzmZZft^ftOM y*-* 3 9 A~3 9 
DA^©fflM§^tim^bl, b2, b3, 
b 4 T'^To 8f*§ S E ft, b 4 (0 1 iefcttS 0 U 
T#^) t)\ Ay77l 1 l*ft*Ck'«fea2n*± 

tHUS^I N) SiLTt^. 10 
[0 0 8 0] BQfcjpTJ:^ ^UHttlUl^I N 

-W&£%% tfy^-h) o cofct, bifida 

-w&izttmztzvm (xe-p) «a© 

-f 3 9 A Qyfh9*) yhy yJT** 3 7 a ©S 

[o o 8 i ] c ce> 7>^<>y 

yv'X^tSSnft^hvV^X^S 7 afi s 20 
U-fe;H 0 0 a OgftfcifcS* 5 b 7 yTsVj-f- h 
205 fcRIWBttlCiStvrv* (06 (b) , 07 
(b) , (c) #JD feft, b IIS*!, b3<I*t©tftff 

wssn (#tt©^»fcig$-t&) So ioT> f-fW 
Bftl 1 0©ffij$Lfc, **©g»»^n§ 0 
[0 0 8 2] ±fBn-««Ob 1 fll^«SWT, b 2f» 

i^±^Stf©fitft, 2gB©^A-2 3 9B© 
7>777°b5>vX£P6 (3 8) ©»fe>J-5ifc£ 30 

2ns D |eO«k, b4<i^v^mitir^±^tt 

Ofcttt* 4g@©l'^-#3 9D©7 0 /V777°b7 

y*JX#?8 (38) ©«»i6*-esfcg?n«o 

[0 0 8 3] C <1T\ *HJBglBT»tt, b 2{g^ b 4 
fflWfltfjSftSiMB (b2M^ b4«Wt5±# 
Skt©|gt) £&&S7Vl>77 7°b7;^X#P6 

(3 8), P 8 (3 8) ©MEtWtV WSWBB 

2 6 (*l/>h57-0HW3J:tf^2Onf-y*;I/h5 

y*J7>$4 4) mwMJiTi/^o coktoftW 

tt, ttSBl/fcJ;^ ^'J»10 0a©W© 40 
SSRWSns<fc9tfrt>nTVSo b2fl 
3, b4fl^ OrV 1 Ofr&OtHrtfcJfOU 

TK 0*5>fc:{i-tr>'X7>7y*~7VW8^SE) © 

SKRSfU f-fWIBl 1 0O**OBW3WS«2 

fts 0 

[0 0 8 4] ^«f*ia«ssm -tyx7>^i 1 3 

tfiiHJL7 r -*RB, /RB^yf-tSkt©:*^ 
>y*tt5£**, /^»)-fe>X7y7V*-7;Wg 
e *g»&*>r 5 y>?smft* c kswefc so 
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So -f&fe-5, ^>x7y7V*~7/W§#SEi(>w 

^y>y\z.^<xmmm\\ 

[0 0 8 5] m&\stM\^ xVWSKl l otJ; 

»)tH^sn*ouT## (mttyzryyj*-? 

LRffS (£7 HRff b t, /b t (CMS© (fttmV 
©) M'Ifi (RB, /RB) ff£C3P?|ffl) fcBICfcft 

[0 0 8 6] CCT% ^tUWWl OOKfettS 

swioey h«Mb t, /bt©m sv^cfe, r 

-fWBftl 1 0©^5-lf'y HI2 5©S«**OS 

ouT^t trains £t©mjH)Mg)irr 

04 (a) *3<fctf (b) fc**<J:5fc^ B«3Hn*tt& 
< , * 3 9 ©gftfc J: OiBaWilfiHrStf* 

3 9 CHIf fc I N«^*A* • WSl L?# 
b^2 5 fcffl*«n»«t«*« < t*C k 
T\ 0 U T{S^^r^^;Ht^k$tiS c k^Hftfi 

[0 0 8 7] Sfc, ^5-tr»yHl2 5^kfflt^tJ* 
tlS (01 0©k = 4©y-7>m bK b2, b 
3, b4) CtX\ kfi©^tl^tl©H2©p^^*;l/ 
h^y> ? X^4 1 (pK p2, p3, p4)^lD 

^3 7 atgnSim ^©b5>X7 7-y-h 
2 0 5tSnS*^t|WlC(C*S<t'5ii:$iJiI?tlSo b 
fttfoT, ^5-^9 h«2 5tf k«catt£ftfc$i\ 
U -b;H 0 0 a ©«^^, cfc t) EfitKr ^ U-fHB 

1 1 o<Dwmmi l cmkZi£%z.ttfT*%% 0 

[0 0 8 8] COkt, ^'JWWlOOOiS 
Ogi^Hlbt, /b tttt, ^M^fiK5bWb 

Ig^D 7^24 ©gfi k (Cta^T, IS 7*P 7^24 

^^'j-b;i/3 7©«Snk, mmmnm&^nmtL 

Tffl^Stl**^-;**- U-fe/I/3 7©«m^«gnJ$ 
(cg£-rscktJ;«), ^t'JWWiOO©iH 
©fiv^tr 7 h^b t , /b t fcWin*n*iiBE*§fflW 

K&StSC^^Tft So 

[0 0 8 9] 01 Hi, f-fWIftl 1 0©i52©H 
ffifl5«^t0-efeSo 01 1 fc^tr-T WBJ81 1 
Ofct r-f W»J»0B2 6 ®4©p^+^;l'h^ 
>>?X^4 3 (P 1 0) tflftlSftTV^. ^4©p^ 
t^b9>^X^43 (P10) ft, pf-y*>I/h7 
>'>"X^3 8 (P8) (=P5 = P6 = P7) tmth 
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yyvzwjx mm) <Dv?>i?z*m^e>ti 

So ffi&(D&5£, HI OKztmiMB&BK^ % 
3©pf-^^>7>^X^4 2 (P9) =3!2©p^ 
^^Yyy-J^A 1 (P4) (=P1=P2=P 
3) ©Al/>h55-*Uaici5«^ S6fcP8=Pl 

0 i:* 3 C i: 7* U> b 5 ?-©lMEtf ±#*o 

[0 0 9 0] HI 2 ft, f^WBSl 1 0©§§3©H 
£«W«*tBrP*«o HI 2tgtf^WB8l 1 
Ott, T-fl"flWlP0R2 6lC, Sf4©p:f+*;bb7 

y&7>9 4 3tf£jta?4vrv>$. *S4®p^-y*;i/h9 10 
>^x#4 3fi, *■©<?- bl^/V (pg) «n 
scfcfciO, ^©p^^bb^y^x^ 2&J; 
tfS2©pf-+*/i/h5ys?^ 4 1 (ctmswMitf 

« t> 0 , p * b 9 ^>*X £ 3 8 ©«P©$HW 

[009 1] HI 3tt, f^WBBl 1 0©3f4©H 
JBKWfwtH^**. IN©I«I§{^ Hi Ofcw 
bfc«»© (kfi©) If 2©p^*;H^>^X2 4 

1 (P 1~P 4)fcfUT, lOOp^iM/b^Vv* 
X#4 1 Etf kffl©p*-**;l/b5>'$>;** (7/1/7? 20 
T^^X*) 3 8kttLTPmzim-£fttct><Dr* 

[00 9 2] 01 4Hu r-f WtHlSgl 1 0 ©SI 5 OH 

MftmzKtmx'&Zo msomema, hi it* 

LfcSifc© (kfi©) g?2©p^*;bb7>vX£4 
1 (P 1~P4) fcfUT, 10©p^**/Vb7>^ 
7.^4 1 Etfkffl©p?-**;J'b7>'S>X# 077 
T^i^X*) 3 8fc#LT^fc*iK?ft;fcfc©T? 
35So 

[0 0 9 3] HI 5fi, tVH'IhISSI 1 0©H6©H 30 

Lfc*S© (kffl©) Sf2©p^*;bb7^X#4 
1 (P 1~P4) fCfUT, ^©pf-t^bb^^ 
X2 4 1 Etf kflOpf-ir^rt/b?^** {flWv 
•fhyy&Z*) 3 8 fcttLT^fcgffiSnfcfc©? 

[0 0 9 4] HI 6 (a) fcitf (b) ti, *ftfl98i 

©a^^t-c^So flf*©fe©-es&siu -o^-* 

3 9 © p ?■+ b 7 >^X 2 (7;b7 <y 7° b 7 yi?Z 
V) 3 8©Xl/-y^a;l/K«JEVt p*MtSi: (A 40 
Vt ptt*©Sa»M*^1") * •fe>X7y7V*-7> 
ft3SEfc<fc95yf-Lfcfc*©tf?M»tbt, /b 
t©M*{£ (RB, /RB©M*{fi) AVtfia&l/CV 
fe. tftfc^ -fe^XT^^^-Wi^SEti, p 
^^;bb7>^X£©Xby:>3;bFl!fiEV t pfcft 
#UTSS&U =l77^7^-feXB#fS©»n©IlHt 

[0 0 9 5] CfttftLT, tUJ\ pf- 

^bb^^x^xw^bbWV t pftftBB 

-tyX7>^*-7VHi^S Efc<fc§7>yf- 50 
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W fc, p f- ^ b 7 yp* £38 ©&fcfj#±#o 

(H9©b2ffi?«h bAimm)t>m< (.mm® 

K) &3 GHBKMv£<4*) o *H«»fl|-e(i, r 
-f KiH»BB2 6fc<fc*K Xbyi/s^FtfiEV t p 

tf m-Drcftm. / - f p g ©tttttf ±tf 9 p * * * 

5>$>x* 3 8 ©tetjgfc*** >-fe;l/t 5 c 

^y^^S^^ML&tA, 
[0 0 9 6] %2<Dn?-V*frYyyi?Mt A 4K& 

ftttivmni d^nrv^o ccx\ H3©p?-+ 

^Jl/Yyyi?^ A 2©Xl"y->a;bFttEV t p^T 
tfo T, I^3©pf-t^;l'b5 >^X 2 4 2 <Dmt}&± 
tfS„ tOfct, b/bfcffil dKttLT, ^>tf-2> 
^fcftSS3©pf-+*/I/h7>5?X^4 2©-Y>lf~ 
^iii'W o fc C fc»J L Wf> 6 * £g 3 © p ?■+ * 
;l/ b 9 >5?X* 4 2 ©y- b«tE8U:tf5 0 C ©fg 3 © 
p^*;bb7^X£4 2©y-b'Sffi^ H2©p 
f^/bb^^X^ l©y-b«Efcet)So C© 

3!2©p^*;i/h7>^x2 4 n±, ®3©p 
r^ZbhyyitzfiA 2tmmz, xw^i'F* 

If V t ptfTii^XZmfltfttfiXh^a ioT, 
W,2<D^9\^)l/\-yy-J7,^ A ltt, ^©•7 S -F«J± 
ftltf-otcfits *©xl/y->3;I/F«EV t pffTtf 
*Dfcfrt?\ H2©p^^^F7>^X2 4 lfcifin 

V7.ZA lttHfc, Sl2©n^1'^Vb7>> ? X5 4 4 

9 ^X-Y >y y t S Bft tt, p f-V b 7 >^X 2 
©#tt^b*^»-T S <: t * < , f{u-b;l^Mi 

nso cottar ^>^-2 3 95b«-rss®t 

(±, W>^-^3 9**ja"r*pf-V*;l/b7>S?X^ 
©IWsWbWgpr* c ktf&K -f 3 9 
jStSn i-M^Y yyVTsZZ 7 a fi % ^*U-tr;H 

ooa mvfflsm\s, ao*©#«ftfengi;<4 

ffi L£-T 5 > bTll*®ffi*^)S1-Sc 
[0 0 9 7] ±ffitcfev>T, P^-¥^;PM0 S Yvy*J 
X5©Xly-y^3;l/FSEVt pmWlt%i§£!, 
{cSig^tlS S R AM0g§^#© P M 0 S (r-f U-f @ 
Rl 1 0©^yA-2 3 9©P^+^;l/MOS b7>^ 
X2 3 8©^*2)t\ ^U-b;H0 0aOPft*;V 
MOSb7>'>*X22 0K 2 0 2ftH*#a65) ©X 
U'y2/a;l/K«EEV t p^S»t*o 

[0098] c<:t\ ^*y-fe;n 00 a^*«-rsp 

f-y*>l/MOS b7>^X22 0 K 2 0 2©XIx>yv- 
3;bF«JEEVt p*^©UTfe, H6 (a) fe«fctf 
(b) *#J!BLTSiWtft«k5fc, Pf-+*;l/M0Sh 

7 >>>x 2 2 0 u 202 am# b 7 yy'z $ tar* 
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V* 5 , ^U-te/HOOafre ©ftffi Lmo&f] * 

[oo9 9] *mm&Mic ±nu> rv u-r@K 1 1 o 

©Pf-^iM/MOS r-7>^7X#3 8, 4 1, 4 2, 
(4 3) ©Xl/vfa^FMBEV t p*MLT&, r 

w mm 2 6 k * o , -tyxTyfj *-7;wb 
>^se ow&nfsimm lhw £ o t, s r a m 

T^MMtol 1 0©M#fckfc:, P?-+*;1>M0S b 
7^X^2 0 1> 202, 38. 4 1, 4 2, (4 10 
3) ©XU-y^g^FWEV t p©^iftfc<};-oT, 7t 
U-fe/l/1 0 0a^e.O^tf}LM^$fc{i-byX7y^ 
*-7;HP§SE©Sffi$IS (ff^GKP^) fc, «ff 

[0 10 0] £?>{C, SRAM@»©£tt*#*;fci:t 
{C, ^iJWWl OO^tfrVU-flHl^l 1 0 
©Sfgfcfcfc, SV>fC|^Dj£K©NMOS b5:^7X# 
2 0 5, 3 7 afcJSl/VtW&ZlfcfrB, ^ftBCNMO 
S b 5 y*J7> ** 2 0 5 , 37a ©Ft IfMi, * * U * 
;Hoo a*»Boliabi$liisJ:tf-b>x7>^*- 20 
7/i/»*SE©jHe*n©ii#fcH&<lOT*o ^© 

HWtr-^RB, /RB^*ffl?tl«^5 
^>X7>7^*-7;WMSEfc:J;37>yf- 

[0 1 0 1] 04 (a) fcfcivf, JigiT'n >y ^ 2 4 © 
ll&ktf l-fSS^-XTHi, -f>^-?3 9 (=3 9 
A) ©ttl7J®l§0UT (=bl) a, nf-VfrVhyy 
-7X2 3 7 afcJ:oTBB«ti* (H9lc33tt*ffl#b 

1#1) o ioT, *§3WS§fcfcV>T, *©WttO» 

(i, 7Cfr6HJA«^0UTfcJlW«'e**. <fcoT, k 
^2«±T^Sfcf(c, f-fWBRl 1 0©£fi!ct3 
iHWHfcfe^T, p3-*Z}\<Y7yi?Zfi 3 8<Dim 
fflMtHZ (H9fc*tJSfi#b2#IH) o 
[0 10 2] p^^/Pb^vX^S 8, 4 1 fctt, 
*©1$ttfc::g : F©lf5o*tf&;5 < , ^©fc*6, ktf21X 
±T?fct>fiO*© k ©Rtf^H if, p g^*^ b^> 

s?x*3 8, 4 1 i#©(f6ot©»»*i<-rct^ 

[0 1 0 3] 04 (b) toS£tl3gS7n^2 4t<: 40 
*JVT % n = 1 fctldt^T n = n©§£fctt, 

tftbi (25) Ktmmmzhtcctt, z<om 
&mmz%^xmx&%o cnt^o, ovim 

[0 10 4] SRAMJd®i=>f\ b^>X7 

InWrrfrft, tMZnMO S YyyVZtitfm^h 
DRAM (Dynamic Random Acc 50 
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ess Memory) \Z t>SJMIM§ 0 2 
ROM (Read Only Memory) ^77 

[0 1 0 5] HI 7 (a) f±, f-^tWf-f W 
HSSl 1 0©W7*b£*bfcHT*ifc*o BW&Lfc<fc 
r-fUl'HBl 1 0©^5-lf<> bH25Ji, 7 
1 0 0©H>y MftJtb t , /b t tHC 

Trwl/WHftl 1 0£, l^77b±©M^iiiK, 
S*afiMIK:W7 , >b-r«Ci:««'T«t5o HU Si 
7 (a) {c^-fJ^fc, ^5-^^U-b;l/3 7i:, 7* 

■jMiooa tit, m/Ttte/ty-xofazttm— 
^fc^u-ftsiaw**. SiiBftfe^T, vx?© 
iitg^*©f n ca-fn) *wittsfe«>-ei&*o 

[0 1 0 6] HI 7 (b) fi, ^^w^w 
BKl 1 0©W7^h*^LfcH"PS5 o 017 
(b) t^1-<fc5t, 

U-fe;P3 7©^M#Jttt, ^=->C^U-fe;I/3 7©j£« 

^'J-b;l/3 70^ (dummy cell) tft 

», ^5-^t'J^3 7©ffi£, ^5-/^'J-{r;l/3 
7 ©^fi^fcWffl«nS7ES@«S (redundanc 
y circuit) *^lt6tlTfe<fcV\ 
[0 10 7] «±SiWbfe^at»jit«tti«, r-f b 
-fHRl 1 0*H<atSW>/^3 9fcfeV^T, 7;!/ 
7 >y 7 h 5 > ^38 *m-fh9t> yhyyvzz 
3 7a©55ttTfc, ^WWlOOO^yfeV 

1 0 0 ac^^sKsnrvs. tfc^oT, as, 

Vtiu T'n-bx^fc.kO, iJB^tU-b/H 0 0a©# 
tt*«LTfc, ^©^fctil^LT, ^>A-2 3 9 
©jS£l*iaBI?-&5J:4:*i«T»t5o «toT, g)i*^ 
^5>^#tS-b^X7>7^r^-7;WS E©^ 
JtS^BriBkaO, 7<y^M-fe>X7>7l 1 3©77f 

[0108] aitmEfiLfcUffi^it^ntf, 

1 OTHi, p^+^.;I/h7>^X^3 8©#ffi 
rV 08 1 1 0 ©rU73€^0 U T 
ftV^^KSnTV^o *i«©f^W0^B, p 
f - -v h 7 5 ©#tt*\ r w b-f @8©ffl73M 

fe©THi*v\ *5^©ri' l/-f@BHctt, ttTic^t 
<J;5t, n^-v^/l/h^y^X^©^^, tVWIhI 
B©W*fll#»i:lW*#A4v^5lcsnTV^fe©3fil< 

[0 10 9] p^+*;l/h7>^x^©#ffi^fejBi 

mcm^r* * u -tr^iK^ n, mix titc** u 
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*Aft$T-?imb-mti?mi<nza *©& & 

!H©x-£§?ffi LfffrfeftSfclR LTf4, iulHil&tB? 

Or-^lrai 7 F UX€*f A^ftfc £ 1 
ftU U-feyh*ff3fc*©yUf-lr-^VI/XP (HI 
8#M) S^^SCfcfci*), MHStHSnfe^- 
£££oTM*$tf£CT^£H> HBftb t, /b t 

vc c) xcm Wi-v-v) o 

[0 110] SM;l/*p« N 7KbXfI^ 10 

X^^nfefc tt^-T* (A T D ; A d d r e s s 
Transition De t e c t i on) o II 9 

ic^t-tatv :/y^-^wx&fg£-r37°y^ 

--5?b7>5?X#H:, pf-V^7l/b7^X^4 0 1, 
4 0 2, 4 0 3T96a«tU Ctl50pf-+*;I/h5> 
i^X# 40 K 4 0 2, 4 0 3©y-H^ M$H§*f 4 
0 OtfAJlSftSilfcT?, If 7 hWttb t , /b t #7 
U^-V—>* OJ-fc-y h) Stiio 
[0 111] CO'J-fey M;1/XP©B$|SP tiffiRTL 

±e*H©RffiL*WT*.av» (Hi 8©7-F 20 
7^>SMf^WL#M) o t&t^, y-bry M;VX 

ff5Cfc«^*4. <1©1I&, IfflPtli, If «y Mitt 
©Sftbt, /b t^VccS-eRoTU-fe'yh^ns 
ST?©«Hffl t 1 Ti*$3 (H 1 8 ©^ t 1 #ID o o 
S»>, tfyHUbt, /btfc#LT, ^y^-s^r 
§ p f-V h v y*J7s Z 4 0 1 , 4 0 3 nffitinwx 

[0 1 12] lCT\ 7>J?-ir-S>/WXP©BJ|f P t 
14, H/^L&l«@B W>;^« *?4lS*nSo 30 
^©BWU4, pf-Y*/I/h9>^X* (TW*- 
S> h 7 >5>X #) 4 0 1, 4 0 3 T?BSjS ftS If -y M6 
b t , / b t ^©jffi^&feSfta C fc#filT*£3 0 

[0 113] *©/<;l/XI$|HP t*j*fc«j»£ 

®B©1f$£, H2 0:fe,J:tfH2 lfc^tidtx HI 
^pngK^-BrfefeOfcl-So H2 0fe<fcffH2 1 fcfc 
^T, ftm 1 0 1 14, HI ©tV W@B 1 1 0 p 
n£fsLT&Sfc©T*fc§<:fc£IfflcU «F#2 4t, 
26t, 27t, 37at, 3 8 a t , 41t, 42 
t , 4 3 t , 4 4 t tOV^Tfe^fll-pfeSo 40 

[0 114] f-fWBBl 1 0 tOpf-fr^l'hvV 
^X#3 7 a t tbX, p^P^Pr-^^XiMO 
1, 4 0 3fcllD^©k©£fflWlf4\ p h 
7>S?X2 3 7 a t ©#tt£ttt s $£3 (nMO S hy 
yi?X9 C/;W h^v'X*) 3 8t©fttt£»© 

[0115] ;:©*§#, ±ia©^amii:(M«t, t> 

Mbt, /b t©&fifi:pf-+*;l>h7>'S>x*4 0 
1, 4 03 O^JStf ^S5iK*£#**fe»lc, 
±IBk, n, m©^iag£f5£li:*^tS 0 C© 50 
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if£\ xV WHB1 1 0 t^ffl^tlSpf-^iM/b 
5>^X#3 7 a U4, pf-^H^^X^U 0 
1, 4 0 3i:raDJ&R©fe©-e*»), ^'J»10 0 
a T»fflV^nTl->5p^^^;I/b 7^X^2 0 K 2 

[0 116] 

mm*%t%mm*tkm?z>z tit, 

?X*MtH It-*** >X TyfXy y+* 3 C 

[Hffi©fS¥ftiiii] 

[Hi] H Hi, *&9J©¥*{*ffi1t8II©3l 1 ©Hit 

[H2] H2fi, ^m©¥VfMBWfSOSIl ©H* 
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